D EEP brain stimulation is currently used to treat medically intractable Parkinson disease, 3, 4, 16 essential tremor, 1 congenital and acquired dystonias, 7, 15 and other movement disorders. 9 Class I evidence now supports its use in patients with advanced Parkinson disease, in comparison with best medical therapy.
3,4,16 Deep brain stimulation electrodes have conventionally been placed using frame-based stereotaxy with MER and physiological mapping of target structures. However, there is no extant Class I or II evidence demonstrating that MER improves -tation. In fact, it has been recently suggested that 17 In the early stereotactic era, MER provided physio--lography-based coordinates. Although MER systems have improved dramatically, MER still requires special equipment and expertise, requires dedicated intraoperative time to perform the recordings, and in most cases mandates that procedures are performed on awake patients under local anesthesia. Advanced MRI now allows direct visualization of target centers, a development that should reasonably raise the question of MER's value for routine movement disorder surgery.
We describe the methodology involved in and the ac--Methods. targets were anatomical, based on the MR images. A skull-mounted NexFrame system was used for electrode place--ages were merged with trajectory planning images to calculate accuracy. Accuracy was assessed by both vector error and deviation off the planned trajectory.
Results. procedure. Patient's mean age was 64 9.5 years. Over an 18-month period, 119 electrodes were placed (all bilateral, -lows: mean vector error 1.59 1.11 mm and mean deviation off trajectory 1.24 of the lateral ventricle and vector error (r 2 = (r 2 = was < 4 mm, the correlation of the ventricular distance to the deviation from the planned trajectory was stronger (r 2 = there was one infection and no intraparenchymal hemorrhages. Conclusions. accuracy that is at least comparable to other methods. (http://thejns.org/doi/abs/10.3171/2013.4.JNS122324) used. All procedures were performed under general anesthesia. Following intubation, the patient's head was attached to the operating room table using a Doro Halo Retractor -these DICOM images were transferred to the StealthStation surgery navigation system and merged with the preoperative MR images. Using a passive planar blunt probe, a nonsterile regisof the predetermined electrode trajectory was then marked on the skin, and a small pilot hole was drilled to mark that point on the skull. After we performed appropriate sterile preparation and draping, skin incisions were made and bur holes cenwere attached to the skull, and a second sterile registration -attached and aligned to the corresponding target using -tioning device. After opening the dura, a cannula was in- = the distance from the electrode trajectory and the ventricular wall was < 4 mm, the correlation of the ventricular distance to the deviation from the planned trajectory was stronger (r 2 = -In this series, one implanted electrode had a vector erlate-onset infection that required explantation of the entire skull-mounted stereotactic system, we were able to achieve -vorably with previously reported vector errors for intraop-12 10 and conventional frame-based stereotaxy without intraopera-11 in our series was 1.24 mm, indicating that displacement was mostly radial and not along the planned trajectory -tance from the ventricle plays a major role in the radial de viation of the trajectory.
Patients
We attempted to correlate the vector error and trajectory deviation with factors that would impact the location was the distance of the electrode trajectory from the ventricle. Starr et al. previously reported on the correlation of the vector error and coronal approach angle, where the increased obliquity of the angle caused a higher positional error at the electrode tip.
12 A negative correlation was found between the distance of the electrode from the ventricle and both the vector error and trajectory deviation-in other words, both the vector error and the trajectory deviation distance from the ventricle in the range of 0-4 mm.
Our analysis also showed that electrode trajectories -tant from the ventricle in comparison with other targets data indicate that target trajectories that avoid a close approach to the ventricle are more likely to produce accurate placement. An alternative explanation is that traversing the that largely avoided the compact internal capsule (for ex--son behind this may well be the differential compliance of nuclei and white matter tracks to the penetrating cannula.
Operative time, which included induction of and initial -fer, was 190 9.8 minutes. Our experience is such that as familiarity and expertise with this method has been acquired, in-room time continues to decrease. In an analysis of overall operative time in a similar cohort of patients who -trode placement under local anesthesia, performed by the time was 145 minutes.
Imaging technology has advanced to the point at which considered a feasible option. Several studies have demon--lateral subregion as the location for movement-related cells during MER.
14 We capitalized on previous reports that intraoperative imaging, and general anesthesia. 6 We have developed a method that uses an intraopera--
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images from both sources to provide the basis for target presence of any operative complications (for example, a method relies only on anatomical target determination, the use of MER was obviated and therefore the use of general anesthesia was feasible.
ing movement disorder surgery. It is our contention that MER has not been, nor will ever be, proven to add value -ment disorder procedure.
2 Furthermore, there is, in fact, new evidence that MER adds risk to these procedures by way of increased chances of intracerebral hemorrhage and 5, 17 question that MER requires additional expertise, additional operative time, and the additional expense of the recording systems and electrodes. Effectively, MER also requires that procedures be performed under local anesthetic, a daunting prospect for most patients.
We have demonstrated the feasibility and accuracy of -lent to those of the more traditional methods using MER, and by historical comparison, proves to be a safer proceelectrode implantation should be questioned. Microelectrode recording may well then be relegated to the position of a research technique, potentially requiring additional informed consent by the patient. A prospective outcome -tion in patients with medically intractable Parkinson disease is already underway at our institution.
under general anesthesia. Initial results indicate the procedure is safe, with accuracy comparable to methods using MER under local anesthesia. 
